Sleep deprivation is one of the main professionally determined factors for firefighters
Introduction
The future belongs to preventive medicine (Mykola Pyrogov) At the time of scientific and technological progress, high level of stressfulness in human society and harmful effects of external environmental factors, the issue of health, and sleep as its essential component, is getting more and more significant regarding all fields of human activity and, first of all, those workers whose job is related to health risks, psychological tension, sleep deprivation and at the same time is of great importance for the entire community [6] .
The relevance of this scientific research is stipulated by an urgent need for Ukrainian firefighters to change their attitudes to the quality of their sleep (sleep hygiene), taking into consideration the fact that their executive functioning is inseparable from shift work, unfavorable conditions and extreme situations. That means that they must attend to their occupational health, fitness and all aspects of occupational longevity. They should sustain the appropriate level of all functional systems of their body, developing in themselves a positive predisposition towards their jobs, good morale, value judgment, self-discipline and patriotism.
Sleep medicine has been developing intensively throughout a few decades, but the keen interest in health issues with a focus on sleep has increased immensely these days which is witnessed by the latest experimental researches in this field led by Esra Tasali [23] 
Materials and methods
The research study included firefighters of fire department units of the State Emergency Service of Ukraine in Kirovohrad oblast', which are located in the city of Kropyvnytskiy. Participants were professional firefighters regardless of their age, education and years of employment. While on duty, all of them work overnight shifts and respond to a wide range of incidents, including fires, explosions, terrorist events, mass-casualty incidents, motor vehicle accidents, ice/water rescues, and natural disasters. All subjects had to complete six questionnaires including the Pittsburg Sleep Quality Index (PSQI), the Insomnia Severity Index (ISI), the Epworth Sleepiness Scale (ESS), the Stanford Sleepiness Scale (SSS), the Fatigue Severity Scale (FSS) and the Berlin Questionnaire for Sleep Apnea (BQSA).
Rescuers took part in the survey research on a voluntary basis on condition of anonymity (their names were given by the authority under special codes). To make our testing convenient (it took 40-45 minutes), we offered tests in paper format either in Ukrainian or Russian, at the choice of each participant. 130 firefighters agreed to take part in the experiment and 124 of them gave full answers concerning their anthropometric measures and sleep hygiene. This array of information constitutes the basis for making conclusions and working out recommendations. Statistical processing of data was carried out with the aid of Fisher's exact test.
Results
Results from the conducted survey research show some interesting patterns.
The data we obtained concerning sleep deprivation in Ukrainian firefighters, correlate with similar values in representatives of rescue services from other countries. The statistics show that 37.2 percent of French [24, 27] and 59 percent of American firefighters are dissatisfied with the quality of their sleep [4, 5, 11, 12] . Among the firefighters from the Seoul Metropolitan Area (South Korea) 78.8 percent of firefighters have sleep problems [17] . In China 70 percent of firefighters complain about low quality of their main sleep [13] . For Iranian and British rescue workers this rate is 69.9 and 61 percent.
According to age categories we classify the obtained experimental data as it is shown in table 3.
On the basis of the above, it may be concluded that in younger firefighters of our city stand out the parameters of an excessively high rate of daytime fatigue and decreased physical activity; middle aged firefighters have two high rate variables -dissatisfaction with their sleep and daytime sleepiness and older rescuers have such critically high quantitative variables as decreased alertness in the daytime and apnea. These data explain firefighters' predisposition to certain occupational illnesses and we have to prove this hypothesis with the aid of an appropriate method of 
where N is an overall number of subjects; the symbol ! indicates the factorial operator (the product of a number and a sequence of numbers each of which is less than its predecessor on 1). The calculation results show that the indicator of Fisher's exact test (P) for the younger age group of firefighters constitutes 0.0000009 and this numeric value does not exceed the critical level of statistical significance for medical researches 0.05 and that proves the correlation between the results obtained from the two questionnaires -PSQI and FSS.
Fisher's exact test (P) for middle-aged firefighters equals 0.0001 and that proves the statistical relationship between the two risk factors for occupational illnesses in members of this profession. These risk factors include dissatisfaction with their sleep (according to the PSQI questionnaire) and smoking -a habit that promotes the development of atherosclerosis and cardiovascular disease and is considered to be the leading preventable cause of death in the world.
We used the aforementioned formula for computing Fisher's exact test (P) for the older age group of firefighters and we got the value 0.014, which does not exceed the critical level of statistical significance for medical researches 0.05. In such a way we prove the relationship between the results of the FSS and SSS tests.
Discussion
Consistent, long-term sleep disturbances are tightly connected with an array of clinical disorders, which constitute a group of occupational illnesses and which with a high level of probability can develop in members of all professions related to shift work and fulfilling duties under unfavorable and extreme conditions. First of all, it regards public safety workers, who, by their vocation, must be the first to respond to various calamities in the human society and to save lives. Sleep disturbances, as one of the main risk factors in firefighting, can contribute to the development of cardiovascular disease in firefighters, as well as diabetes and depressive mood disorders.
According to the data given by The World Health Organization [29] , International Association of FireFighters [13] , European Fire Academy [7] , Federation Nationale des Sapeurs-Pompiers de France [8] ) the following groups of occupational diseases are known in the firefighting profession:
-group I -artery hypertensive heart disease which is one of the most widely-spread cardiovascular diseases, as well as myocardial infarction (heart attack), stroke, heart failure and a number of similar illnesses. 20-30% of adults throughout the world suffer from artery hypertensive heart disease. Experts from the World Health Organization (WHO) single out an array of risk factors which contribute to the development of this disease. They are as follows: -agegender -lack of exercise -smoking -alcohol abuse, excessive coffee consumption, energy drinks, as well as overweight and heredity. As usual, the active stage of artery hypertensive heart disease is provoked by overstrenuous psychic activity of a worker influenced by various psychoemotional factors [11, 18] . Highly effective in this respect are sport activities and exercise, which eliminate stress and increase muscle tone of the human body. The development of the symptoms of artery hypertensive heart disease is being provoked by such external factors as -climatic condition; -imbalanced diet (for instance, eating too much salt, vitamin deficiency) -low quality of drinking water; -various noises and electromagnetic fields, radiation -non-favorable conditions in the work layout including problems in communication with colleagues; -unfavorable microclimate of a dwelling; -inefficient pastime. In order to prevent the development of this disease, experts say, in your working layout and at home you should control your blood pressure, systematically have medical examinations and monitor your electrocardiogram (ECG) results. One must have an individual overall exercise plan developed by a personal trainer; -group II -diabetes. This is a metabolic disease, which results from the decreased level of insulin secretion and insulin resistance. Treating diabetes early with the aid of a diet, sugar decreasing medicines and workout routine can help prevent serious complications. Diabetes is caused by a number of genetic and individual lifestyle factors. The vast majority of patients who received this diagnosis are overweighed. Obesity by itself is a risk factor for diabetes.
-group III -depression, a serious mental health condition, the key emotional characteristics of which are a depressed mood, sadness, worthlessness and lack of interest in most normal activities. The associated symptoms include frequent headaches, fatigue, sleeping much more or much less, eating much more or much less than usual, lacking energy, suicidal thinking. Depression is caused by a combination of genetic, biological, environmental, and psychological factors. In some cases depressive mood disorders are a normal reaction to certain life circumstances and extreme situations. In our times depression is one of the most common mental disorders. Every tenth inhabitant of the planet Earth (over the age 40) experiences it. Those over 65 are three times more likely to become severely depressed. The depressive mood disorder can occur as a result of dramatic experience, for instance, passing of a relative or parent, a loss of status and loss of employment opportunities. This is a reactive depression, and it develops as a response to an external event or circumstance. A great many people who battle with early symptoms of this mental illness can recover from their condition in a half-year period through cognitive behavioral therapy, exercise training (physical activity is a very effective cure for any depression symptoms and reactive discouragement), strengthening of social communication, avoidance of conflicts in interpersonal relationships, increasing of body temperature which contributes to energy metabolism in the human body. Music therapy, art-therapy, dance therapy, aroma therapy, and work therapy can become a protective measure against depressive mood disorders and can help to maintain a high quality of life; -group IV in this list of occupational illnesses can be constituted in the nearest future by certain kinds of cancer diseases which are currently the subject of intense research in several countries and scientists-immunologists who lead these experimental researches have just been awarded the Nobel Prize in the field of physiology and medicine (the year 2018) [3] . Now this group of diseases is not taken into consideration in our study.
Based on the findings of the current study, we analyze the quantitative variables of firefighters' predisposition to sleep related occupational illnesses. According to the results of FSS (daytime fatigue, physical inactivity), PSQI (restless leg syndrome, dissatisfaction about sleep quality), ISI (insomnia) in members of the younger age group we figure out that 20-30 year-old firefighters tend to developing depressive mood symptoms in them (group III of occupational diseases) which may be caused by a negative impact of excessive mobile telephone usage, especially in the evening, after 19.00 (these data are deserving of further investigation).
While analyzing the results of such tests as PSQI (sleep quality); ESS (daytime sleepiness); |FSS (daytime fatigue, physical inactivity); ISI (insomnia); BQSA (high blood pressure, hyperlipidemia, apnea) we monitor the predisposition of middle-aged firefighters to groups I and II of occupational illnesses -cardiovascular disease, arterial hypertension, diabetes. Special attention should be paid to further investigation of the problem of obesity and normalizing of BMI in this age category.
According to the results of the BQSA questionnaire (apnea, high blood pressure, hyperlipidemia) and the SSS questionnaire (alertness rate) we conclude that members of the older age category of firefighters are prone to group I of occupational illnesses, namely -cardiovascular disease, sudden cardiac arrest and getting into accidents and dangerous situations. These findings justify further exploration into the ways in which sleep disorders and cardiovascular disease relate to one another in rescue workers. And many of the firefighters who participated in this study identified a need to improve their sleep.
Based on the current researches in the field of sleep medicine [1, 10, 12, 17, 23, 26, 27, 28] scientists state that sleep deprivation, as one of the main occupational factors in firefighting, can contribute to the development of cardiovascular disease in rescue workers, as well as certain cancer diseases, diabetes and depressive mood disorders [28] . International organizations and unions of professional firefighters [2, 13, 16, 29] show that more often than civilians, firefighters are exposed to cardiovascular disease, diabetes, obesity, depressive mood disorders and suicidal attempts. Sleep deprivation and night shift work is associated with decreased alertness, vague thinking, depression [4, 12] . The obstructive sleep apnea can cause overweight, hypertension, diabetes and heart attacks. If this disease is not treated, it six times more often than in general population leads to getting into accidents and dangerous situations [11, 22, 23] . Early detection and treatment of sleep disorders using medicinal and non-medicinal methods is important in order to prevent the development of dangerous health deviations. Sleep has to become a priority in systemic researches in firefighting in order to learn its impact on all aspects of physical and mental health of firefighters of the State Emergency Service of Ukraine.
The data obtained in this study, when compared with similar variables concerning rescue services of other countries, can constitute a basis for further accumulation of the array of statistical information in relation to sleep disturbances in full-time firefighters and prevent certain occupational illnesses in members of this profession.
Conclusions
In the course of the survey research carried out among firefighters of Kropyvnytskiy city, we detected an array of typical for the firefighting profession sleep disturbances which are caused by a number of negative occupational factors, among which we single out the necessity to work on night shifts and a high level of stressfulness of the duties they fulfill. Sleep disorders are tightly connected with the development in rescuers such occupational diseases as cardiovascular disease (arterial hypertension, heart attacks), diabetes and depressive disorders, which can be distributed in the following way: -younger firefighters are inclined to the development of depression and various depressive mood disorders in them; -middle-aged firefighters are more likely to develop in them cardiovascular disease and diabetes due to a high BMI rate; -older rescuers have an inclination to heart attacks and getting into accidents and dangerous situations. A number of protective (preventive) measures should be worked out in order to minimize the negative impact of occupational factors leading to the development of certain occupational illnesses in professional firefighters. Sleep education and sleep hygiene should become firefighters' priorities on their jobs. 
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